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A B S T R A C T   

The whole population is susceptible to infection but elderly people with previous diseases are at greater risk. All 
these epidemiological data show that older age represents an important risk factor for infection and especially for 
mortality. In recent weeks an increase in mortality among the elderly has been observed in many Italian resi-
dential care homes. In these accommodations a worrying spread of COVID-19 cases has been ascertained. Ac-
cording to the ISS report, 7.4% of the total deaths in care homes for elderly involved patients with SARS-CoV-2 
infection and 33.8% involved patients with flu-like symptoms. 

Herein, we discuss the dangerous spread of COVID-19 in residential care homes for elderly. In addition, we 
present a case of an elderly person admitted to a residential care home, whose COVID-19 diagnosis was per-
formed only after death.   

1. Introduction 

Since December 2019, hospitals in Wuhan (Hubei, China) have re-
ported several cases of unexplained and unexpected pneumonia, which 
have been classified as a new type of respiratory coronavirus infection 
(SARS-CoV-2).1 The World Health Organization stated the COVID-19 
outbreak a pandemic (March 2020).2 

Symptoms of COVID-19 generally include cough (59–82%), fever 
(83–98%), shortness of breath (19–55%) and muscle pain (11–44%).3 

Other less common symptoms are sore throat, rhinorrhoea, headache 
that may occur a few days before the beginning of temperature.3 Some 
infected people may have haemoptysis, gastrointestinal symptoms and a 
significant number of cases are asymptomatic.3 From a laboratory point 
of view, patients may have a normal or lower white blood cell count, 
thrombocytopenia, and increased C-reactive protein level.3–6 

Incubation generally lasts 1–14 days (median incubation period re-
ported as about 5–6 days).7,8 Human-to-human transmission generally 
occurs via respiratory droplets or close contacts.8 This virus can float in 
the air (aerosol) and cause infection.8 

The clinical evolution is heterogeneous: some patients may develop 
dyspnea while in others respiratory symptoms are absent.3 A high per-
centage of patients require admission to Intensive Care Units.3 In severe 
cases the disease may rapidly progress into acute respiratory distress 
syndrome (ARDS), septic shock or multi-organ failure.3,6,9 In 

hospitalized patients, ARDS is observed in 17–29%.3,5 

The whole population is susceptible to infection but elderly people 
with previous diseases are at greater risk. In these cases, the most 
frequent underlying diseases are cardiovascular diseases, diabetes, hy-
pertension and cerebrovascular diseases,1,10 chronic renal failure, 
chronic obstructive pulmonary disease. In general, elderly people 
develop a severe respiratory illness, more frequently they need to be 
admitted to Intensive Care Units and the mortality rate is extremely 
high.1 

On the other hand, the COVID-19 pandemic has had significant 
Medico-Legal issues and implications in Forensic Pathology.11–14 

Herein, we discuss the dangerous spread of COVID-19 in residential 
care homes for elderly. In addition, we present a case of an elderly 
person admitted to a residential care home, whose COVID-19 diagnosis 
was performed only after death. 

2. Case report 

We report a case that has come to our attention of a 90-year-old man 
admitted to a residential care home, whose COVID-19 diagnosis was 
performed only after death. The man had been admitted to this nurse 
homes for several months. The man was suffering from atherosclerosis 
vasculopathy, hypokinetic disease, malnutrition and hypertensive heart 
disease. During the last days of hospitalization, no relevant respiratory 

* Corresponding author. 
E-mail address: francesco.ventura@unige.it (F. Ventura).  

Contents lists available at ScienceDirect 

Journal of Forensic and Legal Medicine 

journal homepage: www.elsevier.com/locate/yjflm 

https://doi.org/10.1016/j.jflm.2021.102179 
Received 18 April 2020; Received in revised form 5 March 2021; Accepted 25 April 2021   

mailto:francesco.ventura@unige.it
www.sciencedirect.com/science/journal/1752928X
https://www.elsevier.com/locate/yjflm
https://doi.org/10.1016/j.jflm.2021.102179
https://doi.org/10.1016/j.jflm.2021.102179
https://doi.org/10.1016/j.jflm.2021.102179
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jflm.2021.102179&domain=pdf


Journal of Forensic and Legal Medicine 80 (2021) 102179

2

symptoms were reported, and radiological and diagnostic tests were not 
performed. Due to serious pre-existing diseases and terminal clinical 
aggravation and death were expected. We have no further health data. 

The physicians of the residential care home attributed the death to 
cardiogenic shock caused by the serious pre-existing pathologies. 

The corpse was transferred to the mortuary for hygiene reasons 5 
days after death. The body was kept in a cold chamber with a constant 
temperature of 5 ◦C. The day after, the nasopharyngeal swab was per-
formed to check for any unrecognized infection. The body showed no 
signs of putrefaction. The results of the first test were “indeterminate” 
(probably because the sample for the nasopharyngeal swab was not 
enough). The next day (i.e. 7 days after death) the nasopharyngeal swab 
was repeated. Through molecular tests with genetic amplification, the 
swab was positive for COVID-19. Therefore the infection could be a 
potential contributory cause of death. 

After the diagnosis of infection, the autopsy was not performed 
because the care home physician drew up the necroscopic certificate and 
he determined the causes of death (so there was no medical reason). 
Furthermore, autopsies on COVID-19 positive people cannot be per-
formed (except in special cases required by the Public Prosecutor) for 
safety reasons. In fact, in Liguria (region in North West Italy) there are 
no “safe” autopsy rooms (Airborne Infection Isolation Rooms - AIIRs). 

3. Discussion 

The growth of the elderly population is one of the most relevant 
demographic transitions.15 Senility determines an increased risk of 
vulnerability15 and a reduced daily autonomy. Often the elderly are 
alone or relatives are unable to provide complete and constant care. For 
this reason, the elderly are very often housed in care homes, where 
health personnel assist and care for them constantly. Care homes 
accommodate elderly people who do not need to be in a hospital, but 
who are not self-sufficient. Healthcare professionals look after medical 
needs and the daily needs of patients. 

According to early Chinese statistics, the mortality rate (MR) in pa-
tients over 60 years of age is much higher than the general MR.1,16,17 In 
fact, in patients over 80 years of age the mortality rate is 14.8%, in 
patients between 70 and 79 years of age the MR is 8%. In addition, the 
proportion of deaths over 60 years of age represents 81% of total 
deaths.17,18 According to Italian data more than 83% of fatal cases of 
COVID-19 were over 70 years of age.19 The average age at death was 79 
in men and 83 in women.20 

All these epidemiological data show that older age represents an 
important risk factor for infection and especially for mortality.19 This is 
because debilitated elderly patients with a depressed immune response 
have a significantly higher risk of developing severe acute respiratory 
syndrome.19 

Because the elderly are often alone and no longer self-sufficient, they 
are often housed in residential care homes, where health care workers 
assist and care of them. 

In Italy the problem is very serious because many regions have a high 
percentage of elderly people in the population. In particular, Liguria 
ranks first in terms of the number of elderly people.21 

In recent weeks an increase in mortality among the elderly has been 
observed in many Italian residential care homes. 

In these accommodations a worrying spread of COVID-19 cases has 
been ascertained. The increase in infectious diseases is due to probable 
structural and organizational deficiencies and inadequate infectious risk 
prevention measures. In addition, health care employees have worked 
with inadequate and scarce personal protective equipment (such as 
masks), thus promoting the spread of the virus. Moreover, poor diag-
nostic monitoring (as far as COVID-19 is concerned) of patients is carried 
out at residential care homes (in other words, nasopharyngeal swabs 
were only rarely performed on elderly patients, even in those with res-
piratory symptoms). This did not allow the early diagnosis of the disease 
and the correct isolation of infected persons. 

For these reasons, some residential care homes had a marked spread 
of the virus and a significant increase in the mortality rate of the elderly. 

In some cases, due to poor diagnostic monitoring by nasopharyngeal 
swab, the diagnosis of COVID-19 is not even performed during life but 
only post-mortem. For example, in the case presented, the diagnosis of 
COVID-19 was only performed after death. 

The Istituto Superiore di Sanità (ISS) has recently published a very 
interesting document on contagion in care homes (updated to May 05, 
2020).22 This valuable work is based on data made available by many 
Italian care homes (about 41,3% of the care homes contacted). Ac-
cording to this document, Of the 9154 patients who died, 680 had a 
positive nasopharyngeal swab and 3092 had flu-like symptoms. There-
fore, 7.4% of the total deaths involved residents with SARS-CoV-2 
infection and 33.8% involved residents with flu-like symptoms.22 

In relation to deaths of people with SARS-CoV-2 infection, the death 
rate is 0.7 per 100 residents. This value increases up to 2.7% in the 
province of Trento. In relation to the deaths of patients with flu-like 
symptoms, the mortality rate is 3.1%, but increases up to 6.5% in 
Lombardy.22 

The data are partial and incomplete, because few nasopharyngeal 
swabs were performed in care homes. The number of elderly deaths 
COVID-19 related could be much higher. The main problems that 
emerged from this work are: lack of personal protective equipment, 
difficulties in nasopharyngeal swabs (patients and health care workers), 
poor information received about the procedures to be performed to 
contain the infection, difficulties in isolating infected cases, lack of 
personnel and lack of medication.22 The criticalities reported are 
therefore many and serious and give an idea of the problem. 

In Liguria, 14,7% of deaths in care homes for elderly were COVID-19 
positive (swab confirmation) and 25% of deaths had flu-like symptoms; 
COVID-19 death rate in care homes for elderly was 1,3% (total deaths 
136).22 

The data could be underestimated considering that many cases went 
unnoticed due to the poor diagnostic measures. 

In Italy, in the period March–May 2020 there were about 50 thou-
sand deaths more compared to the same period in the years 2015–2019. 
Of these, 72% is related to the increase in deaths of the population aged 
80 and over (36 thousand and four hundred more deaths).23 While 23% 
is related to the increase in mortality in the 65–79 age group in corre-
spondence with the first wave of the COVID-19 epidemic; the increase 
compared to the average figure for 2015–2019 it is 11 thousand and 
seven hundred deaths.23 In October and November 2020, the overall 
increase in deaths exceeded 31,000 and seven hundred units, of which 
over 23,000 more deaths in the age group over 80 years18 (see Table 1). 

The spread of the virus in care homes is not only an Italian problem 
but concerns the whole of Europe. COVID-19 related deaths in long-term 
care facility residents are around 30–60% of all SARS-CoV-2 deaths in 
many European countries.24 

These critical issues also have Medico-Legal interest for the growth of 
judicial investigations concerning the increase in deaths in residential 
care homes during the pandemic period. This is to ascertain a profes-
sional liability due to organizational errors and structural deficiencies 
that have favoured the spread of the virus and contagion (i.e. liability for 
spreading disease). 

For this reason, we believe it is necessary for the international 
community to be aware of this serious problem. 

The case reported shows that infection in residential care homes are 
often underestimated because both patients and staff are not adequately 
monitored, and they have not undergone diagnostic checks. This 

Table 1 
Mortality numbers in Italy, in the period between March and May 2020.  

March–May 2020 50,000 more deaths than in previous years. 

36,400 deaths in people over 80 (72%) 
11,700 deaths in people aged 65 to 79 (23%)  
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problem naturally favours, even more so, the spread of the virus. 
Therefore, all cases of suspicion and health care workers should undergo 
nasopharyngeal swabs. This will make it possible to reduce contagion 
and related COVID-19 deaths in the elderly. 

In addition, our results indicate that nasopharyngeal swab can give 
reliable results even 7 days after death if the corpse is properly pre-
served. Post-mortem nasopharyngeal swab is always necessary to 
implement epidemiological data about COVID-19-related deaths and it 
is also useful to define the causes of death for Medico-Legal and judicial 
purposes.25 
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22. Istituto Superiore di Sanità. Survey nazionale sul contagio COVID-19 nelle strutture 
residenziali e sociosanitarie. Report finale. Aggiornamento 05 maggio ore 20.00. 
https://www.epicentro.iss.it/ (accessed 03.03.21). 

23. Istituto Nazionale di Statistica and Istituto Superiore di Sanità. Impatto Dell’epidemia 
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